generally found that observers rely on whichever neurons are most informative about the stimulus to perform similar psychophysical tasks [6] . Here we show that the responses of neurons in the middle temporal (MT) area of macaque monkeys provide a simple resolution to this paradox. We find that surroundsuppressed MT neurons integrate motion signals relatively quickly, so that by comparison non-suppressed neurons respond poorly to brief stimuli. Thus, psychophysical surround suppression for brief stimuli can be viewed as a consequence of a strategy that weights neuronal responses according to how informative they are about a given stimulus. If this interpretation is correct, then it follows that any psychophysical experiment that uses brief motion stimuli will effectively probe the responses of MT neurons that have strong surround suppression.
We used Gabor stimuli similar to those used in the experiments on psychophysical surround suppression [3] [4] [5] to study the responses of 88 neurons in area MT of two alert macaque monkeys. MT neurons can be characterized as surround-suppressed or nonsuppressed using standard statistical criteria [7, 8] , and these two types of neurons are clustered topographically Intuitively one might think that larger objects should be easier to see, and indeed performance on visual tasks generally improves with increasing stimulus size [1, 2] . Recently, a remarkable exception to this rule was reported [3] : when a high-contrast, moving stimulus is presented very briefly, motion perception deteriorates as stimulus size increases. This psychophysical surround suppression has been interpreted as a correlate of the neuronal surround suppression that is commonly found in the visual cortex [3] [4] [5] . However, many visual cortical neurons lack surround suppression, and so one might expect that the brain would simply use their outputs to discriminate the motion of large stimuli. Indeed previous work has [9] with separate projections [10] and different links to behavior [11] . In accordance with previous results [7, 8] , we found that suppressed (24/47, 51%) and non-suppressed (23/47, 49%) cells were roughly equally represented in MT. Figure 1 shows the mean responses of the suppressed (upper row) and non-suppressed (lower row) MT neurons to a motion stimulus that lasted 40 ms, a duration for which psychophysical surround suppression was shown to be quite strong [3] [4] [5] . The different panels of Figure 1 show the responses to preferred-direction (blue line) and null-direction (red line) stimuli ranging in size from 5° (left) to 14° (right). This range of stimulus sizes corresponded well to the range of excitatory receptive field sizes in our MT population (see Supplemental Experimental Procedures in the Supplemental Data available on-line with this issue).
From inspection of Figure 1 , it is clear that the surround-suppressed cells (top row) are more strongly modulated by motion direction than are the non-suppressed (bottom row) cells, particularly for the two smallest sizes. Thus, for very brief stimuli, a simple strategy that involved counting the spikes fired by populations of MT neurons preferring opposite directions would presumably yield better performance for small stimuli, and better overall performance if the readout gave greater weight to the surroundsuppressed neurons. This disparity between the two subpopulations was largely eliminated when we extended the stimulus duration to 100 ms (see Figure S1 in the Supplemental Data), a duration for which psychophysical surround suppression was also found to be relatively weak [3] [4] [5] .
To examine the MT data more quantitatively, we calculated each neuron's value of d´, a metric derived from signal detection theory [12] that can be used to describe the reliability with which visual motion information is transmitted. In particular d´ = 1.0 can be thought of as the threshold for a single neuron to discriminate motion direction with ~69% accuracy. Figure 2A shows that, on average, the highest values of d´ are found in the subpopulation of neurons that have significant surround suppression (solid line). Not surprisingly, this value decreases with increasing stimulus size, but in comparison the non-suppressed cells as a group (dashed line) are uninformative about motion direction for any stimulus size. This result was not a consequence of our method of dividing the MT population, because d´ taken at the optimal size for each neuron was significantly correlated (p < 0.01; r = 0.46) with a continuous measure of surround suppression (defined in Supplemental Experimental Procedures). Thus, our results suggest that the phenomenon of psychophysical surround suppression is due to the fact that there is relatively little reliable information about large, briefly-presented stimuli in the output of most MT neurons. Figure 2B shows the average discrimination ability of 59 MT neurons for the 100 ms duration condition. At this longer duration d´ values improved substantially for the non-suppressed population (p < 0.01, ANOVA), while the effect of duration on the suppressed cells was only marginally significant (p = 0.07, ANOVA). We conclude that, in general, non-suppressed and suppressed MT neurons encode visual motion direction with roughly equal fidelity, but that the nonsuppressed population requires a longer stimulus duration to respond reliably. One possible explanation for this finding is that the inhibition received by suppressed neurons is useful for eliminating noise in the input, and consistent with this idea we find that non-suppressed neurons have a significantly higher spontaneous firing rate than do suppressed neurons (t-test, p < 0.01).
The use of brief stimuli to probe psychophysical surround suppression has recently been extended in a number of interesting ways, with follow-up studies reporting reduced suppression in schizophrenic subjects [13] , elderly subjects [4] , young children [14] , and subjects who suffer from depression [15] . However, there has been no functional explanation for why control subjects would rely so heavily on surround-suppressed neurons in these experiments. Our results on MT neurons provide a simple answer to this question, while suggesting that future psychophysical experiments can probe the properties of human surround suppression simply by using very brief motion stimuli. 
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